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Summary
Introduction:  Combined  fractures  of  the  distal  third  of  tibia  diaphysis  and  ﬁbula  diaphysis  are
a common  orthopedic  injury.  There  is  an  ongoing  debate  about  the  necessity  of  ﬁbular  ﬁxation
when associated  to  distal  third  tibial  fracture.  This  study  aims  at  evaluating  the  role  of  ﬁbular
ﬁxation in  the  treatment  of  distal  third  tibial  fractures.
Hypothesis:  We  hypothesized  that  ﬁxation  of  the  ﬁbula  increases  the  stability  of  ﬁxation  in
distal third  tibial  and  ﬁbular  fractures.
Materials  and  methods:  In  a  randomized  clinical  trial,  53  patients  with  concomitant  fractures
of tibia  and  ipsilateral  ﬁbula  at  distal  third  level  were  recruited  in  this  study  during  a  23-month
period.  Patients  were  randomized  in  two  groups:  patients  with  ﬁbular  ﬁxation  (case  group)  and
without ﬁbular  ﬁxation  (control  group).  The  patients  were  followed  up  for  at  least  6  months
postoperatively.
Results: There  were  seven  cases  exhibiting  malalignment  on  immediate  postoperative  radio-
graphs.  Six  of  them  were  in  group  II  (control  group)  and  one  was  in  group  I  (case  group)
(P =  0.084).  We  didn’t  ﬁnd  nonunion  in  group  I  and  we  found  three  patients  in  group  II  (P  =  0.141).
Infection was  one  in  group  I  and  two  in  group  II  on  gustillo  II  injuries  (P  =  0.516).
Conclusion:  Despite  its  low  count  of  patients,  our  study  didn’t  show  any  advantage  to  ﬁx  the
ﬁbula fracture  associated  to  distal  third  of  tibia  diaphysis  fracture.  It  didn’t  show  either  an
increase of  complication  after  ﬁbula  open  reduction  and  internal  ﬁxation.
Level of  evidence:  Level  III.  Randomized  prospective  study.
© 2012  Elsevier  Masson  SAS.  All  
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Introduction
In  the  U.S,  tibial  fracture  is  the  most  common  fracture  and
trauma  is  the  common  cause  of  tibio-ﬁbular  fracture  [1].
External  ﬁxation,  plate  and  intramedullary  nailing  (IMN)  are
the  surgical  options  for  tibial  fractures  [2].  Delayed  union
and  nonunion  could  be  complications  of  tibial  fractures  [3].
Distal  tibial  fractures  occur  in  37.8%  out  of  all  tibial  frac-
tures.  Tibial  fractures  are  combined  with  ﬁbular  fracture  in
77.7%  of  the  cases  [4].  Treatments  of  distal  tibial  fractures
are  usually  different  from  diaphysial  fractures  and  are  fre-
quently  associated  with  worse  results  and  complications  [5].
There  seems  to  be  a  controversy  about  ﬁbular  ﬁxation  in  the
treatment  of  distal  tibial  fractures.  Several  studies  about
the  effects  of  ﬁbular  ﬁxation  on  distal  tibial  fractures  have
been  done  [6—8]. Theoretical  beneﬁts  of  ﬁbular  ﬁxation  are
the  possibility  of  a  better  control  over  the  length  and  rota-
tion  of  the  limb  and  better  anatomical  alignment  [9].  On  the
other  hand,  ﬁbular  ﬁxation  may  result  in  delayed  union  or
nonunion  because  it  inhibits  the  cyclic  loading  on  the  tibial
fracture  site  [10].
We  performed  a  randomized  clinical  trial  study  to  deter-
mine  the  role  of  ﬁbular  ﬁxation  in  distal  third  tibial  diaphysis
and  ﬁbular  fractures.  We  hypothesized  that  ﬁxation  of  the
ﬁbula  increases  the  stability  of  ﬁxation  in  distal  third  tibial
and  ﬁbular  fractures.
Material and methods
Between  April  2007  and  September  2009,  150  patients  with
combined  tibial  and  ﬁbular  fracture  were  admitted  to  our
hospital.
Patients  who  were  eligible  for  the  study  were  those  who
had  combined  tibial  and  ﬁbular  fractures  in  the  distal  third
of  tibia  diaphysis.  The  fracture  should  be  extra-articular.
Patients  with  injuries  which  occurred  within  the  14  days
of  admission  were  included  in  the  study.
Exclusion  criteria  were  refractures,  pathologic  fractures,
articular  involvement,  isolated  tibial  fractures,  any  evi-
dence  of  syndesmotic  injury,  Gustilo  and  Anderson  type  III  B
and  III  C  open  fractures,  vascular  and  soft  tissue  injuries,
multiple  fractures  and  tibial  fractures  in  the  middle  and
proximal  third.
A  separate  blocked  randomization  procedure,  based  on
random  number  generated  by  SPSS  statistical  package  was
used  to  assign  the  patients  to  group  I  with  ﬁbula  ﬁxation
or  to  group  II  without  ﬁbula  ﬁxation.  Randomization  was
performed  after  it  had  been  determined  that  the  inclusion
criteria  had  been  met.
Ethic’s  committee/institutional  research  board  approval
was  obtained  prior  to  the  initiation  of  the  trial  (in  Tabriz
University  of  Medical  Sciences  Ethic  committee  with  a num-
ber  of  8964).  All  patients  enrolled  in  the  study  signed  an
informed  consent  form  and  were  willing  to  return  to  the
required  postoperative  follow-up  visits.Operative  technique
Reamed  intramedullary  nail  was  placed  in  all  of  the  patients.
The  surgery  was  performed  between  ﬁrst  day  and  13th  days
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rom  the  time  of  injury  by  two  surgeons.  All  procedures  were
erformed  under  spinal  or  general  anesthesia.  All  patients
ad  locking  nail  placed  and  were  statically  locked.  The  distal
ocking  bolt  conﬁguration  was  two  medial  to  lateral  bolts  in
ll  patients.  In  two  patients  (one  in  each  group),  a  third
olt  was  added  in  order  to  increase  the  stability.  In  the
econd  group  prior  to  ﬁxation  of  the  tibia,  the  ﬁbula  was
xed  by  a  3.5  mm  DCP  or  one-third  tubular  plate  through
ateral  approach.  Based  on  preoperative  radiographs,  no
nvestigation  was  performed  during  the  surgery  to  rule  out
he  syndesmotic  injury.  Open  fractures  in  both  groups  were
reated  with  debridement  and  irrigation  with  delayed  pri-
ary  closure.
We  allowed  range  of  motion  of  the  ankle  and  knee
mmediately  postoperatively.  In  the  ﬁrst  3  months,  we
lso  allowed  partial  weight-bearing  at  which  time  weight-
earing  was  progressed  depending  on  radiographic  signs  of
nion.  Follow-up  radiographs  were  taken  2,  6  and  12  weeks
fter  surgery  and  then  every  6  weeks  until  clinical  and
adiographic  signs  of  union  were  evident.  Results  including
alunion,  nonunion  and  infections  analyzed  and  expressed
s  mean  ±  standard  deviation  and  also  frequency  and  per-
entage.  The  data  were  analyzed  by  SPSSTM 15  software.
uantitative  variables  were  compared  by  using  Student
-test  (independent  samples)  and  Mann-Whitney  U-test.
omparison  of  the  qualitative  variables  (categorical)  has
een  done  by  using  Chi-Square  Test  or  Fisher’s  Exact  Test
epending  on  the  conditions.  In  all  investigated  cases,  the
esults  have  been  known  statistically  signiﬁcant  in  case  of
 ≤  0.05.  To  limit  the  possibility  of  a  bias,  all  measurements
ere  done  by  an  independent  examiner.  We  used  the  method
f  Freedman  and  Johnson  to  determine  the  loss  of  reduction
11].  Malunion  was  deﬁned  as  a  varus  —  valgus  angulation  of
ore  than  5◦ and  an  anterior-posterior  angulation  of  more
han  10◦ [12].
Malrotation  was  assessed  clinically.  We  compared  the
roportion  of  cases  losing  reduction  that  were  in  group  I
o  those  in  group  II.  Nonunion  was  deﬁned  as  absence  of
adiological  progression  of  union  and  existence  of  pain  at
he  fracture  site  until  6  months.
esults
e  enrolled  53  patients  eligible  to  this  study.  In  the  case
roup  were  24  patients  with  the  mean  age  of  24.2  ±  7.8
male  =  22  and  female  =  2).  In  the  control  group  were
9  patients  with  the  mean  age  of  28.6  ±  10.3  (male  =  23  and
emale  =  6).  Patients  were  followed  about  6  months.
The  most  common  mechanism  of  injury  in  both  groups
as  motorcycle  accident  (58.3%  in  the  case  group  and
1.4%  in  the  control  group).  Open  fracture  were  11  out
f  24  patients  (45.8%)  in  group  I  and  17  out  of  29  patients
58.6%)  in  group  II  (P  =  0.257)  (Table  1).
The  study  duration  was  23  months.  The  average  follow-up
eriod  was  6  months  (range  4  to  8  months).
Malalignment  on  immediate  postoperative  radiographs
ere  stored  on  seven  cases.  Among  them,  six  were  in  group
I  (three  pure  varus  —  valgus  angulation  and  three  combined
arus  — valgus  and  anterior-posterior  angulation)  and  one
as  in  group  I  (pure  varus  —  valgus  angulation)  (P  =  0.084)
Figs.  1,  2).  Three  patients  with  an  immediate  malreduction
870  A.  Rouhani  et  al.
Table  1  Comparison  of  some  demographic  data,  the  injury  mechanism  and  Gastilo  &  Anderson  open  fracture  classiﬁcation  of
tibia and  ﬁbula  fractures.
Group  I  Group  II  P  value
Sex  0.195
Female 2  6
Male 22  23
Age (years)  24.2  ±  7.8  (16—41)  28.6  ±  10.3  (17—61)  0.090
Mechanism of  injury
Falling 6  (25)  10  (34.5)
Car accident 2  (8.3) 3  (10.3)
Car-pedestrian  accident 2  (8.3) 2  (6.9)
Motorcycle  accident 14  (58.3) 12  (41.4)
Other 0  2  (6.9)
Gastilo &  Anderson  open  fracture  classiﬁcation
Type  I 0  0
Type II 0 0
Type  IIIA 11  (45.8) 17  (58.6)  0.257
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nderwent  corrective  surgery  within  2  weeks  after  the  ﬁrst
peration  with  satisfying  results  and  they  maintained  their
eduction  until  the  end  of  follow-up.  Four  patients,  one  in
roup  I  and  three  in  group  II  did  not  accept  second  surgery
nd  were  excluded  from  the  follow-up.
During  the  follow-up  period,  loss  of  reduction  occurred
n  none  of  23  patients  in  group  I  and  in  four  patients  (four  of
6  patients)  (15.3%)  in  group  II  (three  pure  varuse  — valgus
alunion  and  one  combined  varus  — valgus  and  anterior-
osterior  malunion)  (P  =  0.071).  All  four  patients  had  varus
valgus  angulation.
One  patient  (4.3%)  in  group  I  and  two  patients  (7.6%)  in
roup  II  who  had  Gustilo  and  Anderson  type  IIIA  open  frac-
ure  developed  superﬁcial  infection  (P  =  0.516)  that  required
igure  1  Malalignment  immediately  after  operation  in  ﬁbular
xation  group.
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Irrigation  and  debridement  as  well  as  IV  antibiotic  therapy
ith  success.
One  patient  in  group  I  and  ﬁve  patients  in  group  II  had  an
nsufﬁcient  callus  after  6  months  (P  =  0.125),  but  they  pro-
ressed  to  union  with  observation  until  3  months.  Nonunion
ccurred  in  none  of  23  patients  in  group  I and  three  of
6  patients  of  group  II  (11.5%)  (P  =  0.141).  Two  of  them  were
pen  fracture.  All  of  them  had  oligotrophic  nonunion,  one
f  them  was  treated  by  nail  replacement  6  months  after
rst  operation,  the  other  two  patients  were  treated  by  nail
ynamization  8  months  after  the  ﬁrst  operation.  All  of  them
chieved  bone  healing  after  second  surgery  (Table  2).
iscussione  tried  to  investigate  the  role  of  ﬁbular  ﬁxation  in  distal
hird  tibial  fracture  in  this  study.  Both  groups  were  not  dif-
erent  regarding  the  demographic  characteristics  and  tibial
igure  2  Malalignment  immediately  after  operation  in  group
I.
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Table  2  Comparison  of  some  clinical  results,  loss  of  reduction  and  complications  in  two  group.
Group  I  Group  II  P  value
Initial  inadequate  tibial  reduction  1  (4.16)  6  (20.68)  0.084
Loss of  reduction  0  4  (15.3)  0.071
Infection 1  (4.2)  2  (6.9)  0.516
Nonunion 0  3  (11.5)  0.141
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ﬁxation  by  IMN.  We  didn’t  found  any  differences  between
the  both  group  regarding  all  criteria  but  this  study  had  sev-
eral  limitations.  The  volume  of  each  group  was  small  but
statically  worth  enough  regarding  the  main  criteria:  with
or  without  malalignement.  However,  a  larger  number  of
cases  would  have  given  more  power  to  this  study.  Another
bias  could  be  the  number  of  different  surgeons.  Finally,  the
malalignment  in  rotation  was  only  assessed  clinically  with-
out  precise  assessment  by  CT  scan.
Several  different  groups  of  studies  researched  the  role
of  ﬁbular  ﬁxation  in  the  treatment  of  tibial  fracture.  Some
studies  emphasized  that  ﬁbular  ﬁxation  leads  to  an  increas-
ing  risk  of  complications.  Marsh  et  al.  reported  an  increasing
risk  of  infection  when  using  the  ﬁbular  ﬁxation  method  com-
bining  tibial  and  ﬁbular  fracture  [10]. In  our  study,  there
was  no  signiﬁcant  difference  in  the  prevalence  of  infec-
tion  as  an  adverse  effect  of  ﬁbular  ﬁxation.  Williams  et  al.
reported  an  increase  of  nonunion  and  infection  rate  when
ﬁbular  ﬁxation  was  applied  in  the  tibial  fracture  treatment
[13].  It  is  believed  that  soft  tissue  injuries  occurring  dur-
ing  high-energy  combined  tibial  and  ﬁbular  fractures  would
increase  the  risk  of  infection  and  skin  necrosis.  Therefore,  it
is  necessary  to  manipulate  these  injuries  as  least  as  possible
including  ﬁbular  ﬁxation  [14]. In  our  study,  regarding  postop-
erative  infection,  there  is  no  signiﬁcant  difference  between
the  both  groups.  However,  most  of  these  studies  [10,13,14]
have  been  done  in  tibial  plafond  fractures  and  it  is  not  truly
comparable  with  distal  non-articular  tibial  fractures.
Teitz  et  al.  studied  the  effects  of  ﬁbular  sparing  on  distal
tibial  fracture  [15]. They  reported  that  sparing  the  ﬁbula
may  result  in  rapid  union  of  the  fracture  because  of  the
inhibiting  cyclic  compression  theory  (factor  that  is  necessary
to  physiologic  repairing  of  fracture).  Some  studies  recom-
mend  ﬁbulectomy  or  ﬁbular  osteotomy  in  tibial  nonunion.
There  is  another  theory  that  believes  ﬁbular  ﬁxation  does
not  affect  tibial  fracture  treatment  [16]. Varsalona  and  Liu
reported  that  in  extra-articular  fractures  of  combined  tibia
and  ﬁbula,  ﬁxation  of  the  ﬁbula  has  no  beneﬁt  and  is  not
recommended  [14]. Nork  et  al.  and  Obremsky  and  Medina
express  no  effect  of  ﬁbular  ﬁxation  on  treatment  outcome
of  patients  with  tibial  fractures,  also  they  reported  that
IMN  is  an  effective  alternative  with  less  malalignment  and
complications  for  the  treatment  of  distal  metaphyseal  tibial
fractures  [17,18],  that  was  correlated  with  our  study.  Third
group  of  studies  comment  some  beneﬁcial  effects  of  ﬁbular
ﬁxation  in  same  level  combined  tibial  and  ﬁbular  fractures
and  have  suggested  concurrent  ﬁbular  ﬁxation.  Morrison
et  al.  published  a  clinical  trial  study’s  results  that  reported
ﬁbular  ﬁxation  would  preserve  reduction  of  tibia  [19]. Kumar
et  al.  reported  that  ﬁbular  plate  ﬁxation  increased  the  initial
rotational  stability  after  distal  tibial  fracture  in  comparison
A
A
Dith  patients  that  had  tibial  IMN  alone  [20]. Others  reported
hat  the  treatment  of  distal  tibial  shaft  fractures  by  using
nreamed  nailing  without  any  contact  by  additional  frag-
ent  or  without  stabilizing  the  ﬁbula  should  be  carefully
econsidered.  Also  has  been  mentioned  that  the  highest  rate
f  complications  were  seen  in  ﬁbula  distal  fractures  without
bular  additional  plating  and  recommended  ﬁbular  ﬁxation
n  combined  tibial  and  ﬁbular  fracture  [21—23]. Morin  et  al.
n  a  cadaveric  study,  show  off  a  signiﬁcant  difference  in  axial
otation  stability  when  ﬁxing  the  ﬁbula  [7].  However,  this
ifference  may  not  be  clinically  important  for  them.  Egol
t  al.  studied  on  72  patients  and  reported  malalignment  was
ower  in  the  ﬁbular  ﬁxation  group  compared  to  tibial  ﬁxation
lone  [5].  Regarding  tibio-ﬁbular  stability,  no  investigation
ad  been  performed  in  our  study,  during  surgery  about  a  syn-
esmotic  injury.  Nevertheless,  we  didn’t  notice  at  the  last
ollow-up,  patients  with  obvious  radiography  showing  distal
ibio-ﬁbular  gap.
We  didn’t  use  the  fracture  table  in  our  cases  and  that
ould  affect  the  alignment.  CECOP  study  recommends  to
se  the  fracture  table  to  prevent  malreduction  [24]. How-
ver,  comparing  the  reoperation  rate  in  the  both  groups,
bular  ﬁxation  is  advisable  when  fracture  table  is  not  used.
onnevialle  et  al.  reported  that  the  tibial  axes  were  statis-
ically  better  corrected  when  the  ﬁbula  was  treated  with
xation  [25]. But  in  four  of  the  11  cases  of  axial  tibial  mal-
nion,  the  primary  ﬁbular  ﬁxation  caused  or  worsened  them.
n  our  study,  ﬁxation  of  ﬁbula  had  no  effect  in  the  nonunion
nd  malunion  of  tibial  fracture.
onclusion
espite  the  short  effective,  our  study  didn’t  show  any  advan-
age  to  ﬁx  the  ﬁbula  fracture  associated  to  distal  third  of
ibia  diaphysis  fracture.  It  didn’t  show  either  an  increase  of
omplication  after  ﬁbula  open  reduction  and  internal  ﬁxa-
ion.
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